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ABSTRACT (Maximum 200 Words)
A mechanism for fast efficient access to battlefield data has been investigated. The mechanism utilizes the idea of the commander's "story" which is that person's concept of the battle plan and it enables the commander to display on a computer terminal a flowchart which represents this story. Then as a battle unfolds, the many field reports come in indicating the levels of success and progress of the various participating units. The commander can access the information from these reports by indicating what information is needed and clicking on the story events that are of concern. The answers to the queries appear on an adjacent map. This ability to reference massive amounts of data through the mechanism of the story graph enables the commander to obtain overall situation awareness and detailed facts about specific actions as fast as one can click queries and story nodes on the screen. A special feature of the system checks the data on incoming reports and compares it with stored expectations for that event. If the actual data varies greatly from expectations, the event is highlighted as significant and can result in an unusual alert message for the commander. 
Introduction
In a meeting of the Command Post of the Future project in the Spring of 2000, General Keith Holcomb commented that commanders on the battlefield are becoming "dysfunctional" because of the flood of information. He described the level of confusion that can occur with the many officers on hand, the large number of incoming reports, the databases, and the maps with their "stickies" showing current actions. He said he envisions a military exercise as a "story" and that he wants information with respect to that story. If a particular unit is to go to a designated place and carry out a task, he wants to be able to select the dimensions of interest, level of success, contact with the enemy, casualties, etc. and make targeted queries about that action as it is progressing.
Our Program Director Ward Page asked my research group at Duke University to investigate these issues. How should one represent the "stories" that General Holcomb described and how should one enable the querying that he feels commanders need to be able to do to quickly assess all significant factors in an ongoing battle. Our project has addressed these issues.
Representing Stories
We decided that stories could be represented as node and transition graphs where nodes stand for significant events in a story and the transitions indicate movement from node to node. A node can represent any size unit from a single soldier to a battalion or larger. It can represent any event related to that unit from a long holding period to a momentary transition point along a sequence of events. Figure 1 shows an example of a story involving four companies, Alpha A, Bravo B, Charlie C, and Delta D. The graph represents an attack on a Vietnamese town (a central section of Hue) by these four companies, which began in the predawn hours and went forward for several hours. Transition labels show which unit is moving. A.2 indicates that the second platoon of alpha company is moving. The nodes show nominal information about each event and additional information can be found by clicking. The plan allows for midcourse decision-making. If conditions dictate, a unit might take one action or another. For example, in the upper right section of the figure, Charlie Company may start at the high school and remain there for 240 minutes or it may move to Back Building 3 by time 105. Our group used for our example military exercise, a simulation of the battle of Hue City on the morning of 4 February 1968. This simulation was carried out in the Spring of 2000 by the Command Post of the Future Project at the Institute for Defense Analysis in Alexandria, Virginia. In that simulation, General Keith Holcomb instructed a group of researchers in the Command Post of the Future project, who were acting as stand-in officers in the exercise, on how he proposed to do the attack. He gave specific instructions to each company commander on what he wanted them to do the next day in the attack and what options he wanted to consider along the way. This sequence of instructions was video recorded and later translated into our node and transition representation. Figure 1 shows the result. Each node includes the time in number of minutes after the launch of the action, usually the place of the action (such as the High School or the "Peep Sight" building), and possibly a special code indicating the expected level of enemy resistance. (Another CPOF-funded group at East Carolina University led by Professor Ronnie Smith has constructed a spoken language driven system that attempts to construct the representation of Figure 1 from the General's verbal instructions.)
After General Holcomb's orders were completed, the group carried out the simulation on a large model replica of Hue City, as it existed in February 1968. Occasionally, the participants were told that some event had occurred such as an incoming mortar that caused casualties. The officers of the affected units were required to modify their plan to account for such events. General Holcomb continuously queried the participants to determine their status and level of success and returned new commands to them to keep the total operation focused. All of these events were video recorded as well, and from them, my research group created a series of several hundredfield reports. These are the returned information from the field, which General Holcomb complained are flooding the commander with too much information.
Our system enables the commander to enter his or her personal concept of how the action is to take place and then to query the database of incoming reports to answer key questions with respect to this concept. Figure 2 shows the battle story plan at right and a map of the portion of Hue City of interest. The green nodes (blocks) at the top of the story graph show the currently active nodes at the beginning of the battle. Companies Alpha, Bravo, Charlie, and Delta are at the beginning point in the High School. In the upper left hand corner of the map, the large grey area is the High School and those companies are shown there. General Holcomb visited our laboratory in the summer of 2000 and advised us on our project. I asked whether the simulation of the Hue City battle that had been recorded was satisfactory for testing our system, and he indicated that he believed that it was. So this has provided that data that we have used in our study. It is relatively easy to load in data from another battle and show off our capabilities in that battle if necessary. Next, one can run the simulation on our system by starting the series of incoming field reports. These were the reports given by units during the simulated action. Figure 3 shows the appearance of the screen several simulated hours into the battle. Here Delta Company has advanced as far as the "Peep Sight" building. The green nodes on the story graph show the currently active nodes; the grey areas show the events that have occurred so far. The yellow nodes show steps of the plan that are yet to be executed. (The socalled "Peep Sight" Building was actually a hospital but was so named because its visual profile from above resembled a rifle peep sight. See the large grey area in Figure 2 The window at the bottom of the map shows a listing of incoming field reports. On the left, all reports are shown in the scrollable window. On the right, only significant reports are given. These reports are automatically highlighted because they contain information that varies in major ways from the expectations for particular nodes. The story processing system includes an ability to select out unexpected information based on the commander's story and it can be queried directly. This information can also be used to return emergency messages for immediate attention of the commander. 
Queries
Next we examine the query handling ability of the system as requested by General Holcomb. In the upper right corner of the screen, one can see a field where the user can specify a dimension of interest. The field allows for the selection of any of these: Resistance, casualties, location, commander communication, force disposition, munitions, maneuverability, resource allocation, and effectiveness. (Most of our testing has involved the first three.) Then the system user can designate the node on the story and get an answer to the query for that particular unit at that particular time in the story. For example, the user may want to know what casualties Delta Company has incurred as the battle has unfolded. Then they would designate "casualties" in the upper right corner as shown and click whatever nodes on the Delta Company story path that seem to be important. We will assume here that the commander has been told that there have been casualties and the desire is to know exactly when and where these occurred. Figure 4 shows the result of a designating time node, t=15, on the story graph. This checks casualties that may have occurred near the beginning of the action. It shows that there were two casualties in the area of the five pack buildings at that time. Then one can check for casualties at the current part of the engagement, the green story node for Delta Company. Here the system indicates two additional casualties to the east of the five packs. As an example of another query, Figure 6 shows an enemy resistance query for Delta Company. The response is a series of red dots with yellow surrounds where major resistance reports have been filed and the actual reports show up in the scrollable window given. Finally, we might like to see a quick overview of a particular company's actions over a period of time. Figure 7 shows the set of all locations in the database for Alpha Company over a several hour period. 
Conclusion
In conclusion, this tool is meant to meet the requirements given by General Keith Holcomb. Thousands of field reports may come in and the commanding officer will not necessarily want to see many of them. The officer will have a concept of what is going on and will want to query the database of reports with respect to that concept. Our tool enables immediate access to the information that is requested based on a few clicks on the screen. A representation of the answer appears on the map. However, the original text of the reports is also available. The system also has a significance-measuring feature that stores expectations of events and then highlights information that deviates from these expectations.
This project funded a feasibility study only and we are continuing the work. We would like to refine the capabilities shown here and then do user testing. We note that the query response is extremely fast so a commander will be able to gain broad situation awareness in a relatively short time. We would suggest that one can scan one dimension (query type) by hitting many story nodes in sequence. Checking the location, resistance, and casualty dimensions at many story nodes each should give an excellent overview of the situation. This might require about 30 second to 60 seconds for each of the three dimensions.
Our hope is to set up an experimental situation and then have some subjects examine the database through this tool. We will thus be in a position to evaluate and comment on its speed and effectiveness. We would also like to have additional advice from General Holcomb and others on the development of this tool and the opportunity to install whatever features may be needed.
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